
Supplementary Data 

Supplementary Methods 

 

Plasmid constructions. The pBabePuro-MycER plasmid was kindly provided by Dr. 

R.D. Hannan (Peter MacCallum Cancer Centre, Australia). The dominant negative 

c-Myc mutant lacking amino acid 353 to 367 in the basic DNA binding domain was 

excised from LTR-Myc/Br (kindly provided by Dr. P. Farnham [UC Davis, California]) 

and subcloned into EcoRI site of the pBabePuro plasmid. To generate the 

pBabePuro-Mad1 expression vector,
 
a 1.1 kb NotI -EcoRI Mad1 fragment from the 

full-length cDNA
 
clone pVZ1mad (kindly provided by Dr. R.N. Eisenman [Hutchinson 

Cancer Research Center, Seattle,
 
WA]) was subcloned into the expression

 
vector 

pBabePuro.  

To generate an eIF4AI reporter construct, the 803-bp promoter region of the mouse 

eIF4AI gene was amplified by PCR with oligos: 
5’

GCATGACTCGAGGATATGCAAGTGGTGGTCTTCC
3’

 (XhoI site is underlined) 

and 
5’

GCATGAAAGCTTGATCCTTAGAATCTAGGGCGG
3’

 (HindIII site is 

underlined) and subcloned into the XhoI/HindIII sites of pGL3-Basic upstream of the 

firefly luciferase ORF (Promega), to generate the pGL3-eIF4AI
wt

/Luc. For the eIF4GI 

reporter construct, a 453-bp promoter fragment of the mouse eIF4GI gene was 

amplified by PCR with 
5’

GCATGACTCGAGAGATTGCGGCAGTTTCTTTGG
3’

 

(XhoI site is underlined) and 
5’

GCATGAAAGCTTAGACGTAGTCCACAACCATT
3’

 

(HindIII site is underlined) and inserted into the XhoI/HindIII sites of pGL3-Basic to 

generate pGL3-eIF4GI
wt

/Luc. E-box sequences (
5’

CACGTG
3’

) were deleted by overlap 

extension PCR. The nature of the mutations in all plasmids was confirmed by DNA 

sequencing. 

 

Preparation of Northern blot probes.. The DNA probes for c-Myc, eIF4E, eIF4AI, 

eIF4GI and -actin were prepared as follows. c-Myc, a 421-bp fragment was amplified 

by PCR from mouse cDNA with primers  
5’

TGGTGTCTGTGGAGAAGAGGCAAA
3’

 and 
5’

TTGAATGGACAGGATGTAGGCGGT
3’

; eIF4E, a 668-bp EcoRI fragment gel 

purified from pMSCV-eIF4E; eIF4AI, a 298-bp 3’UTR fragment was amplified by 

PCR from mouse cDNA with primers 
5’

GAGCCAAGGGATGGACATCTTGTT
3’

 and 
5’

ATTTGGTCCAGCAAATGAGGCCAG
3’

; -actin, a 1.35-kb EcoRI-XhoI fragment 

was excised and gel purified from pKS- -actin; eIF4GI, a 234-bp fragment was 

amplified by PCR from mouse cDNA using primers 



5’
TGCCTGTAGTGCGATGTGTCTTGA

3’
 and 

5’
ATCCTGCTGAACAGCAGGGCAAG

3’
; eIF4AII, a 489-bp 3’UTR fragment 

amplified by PCR from mouse cDNA with primers 
5’

TCGCTGTTGCTGAATAGGCGATCA
3’ 

 and 
5’

ACAGGGTCCAGTTCACACTTAGCA
3’

.; eIF4B, a 919-bp fragment was amplified 

by PCR from mouse cDNA with primers 
5’

GCAGTGGCAGAAGAGCATTTGGAA
3’

 

and 
5’

TCCTCAGGTTTCTTTGGCTCAGGT
3’

; and ODC, a 484-bp fragment 

amplified by PCR from mouse cDNA with primers 
5’

TGCGGACCTCGGAGACATTCTAAA
3’

 and 
5’

AGTACATCCACTGCCCACATGGAA
3’

.  

 

Chromatin immunoprecipitation Assays. Cells grown on 150-mm plates were 

harvested and resuspended in growth medium. Cross-linking was performed by adding 

fresh 37% formaldehyde to a final concentration of 1.0 %, followed by incubation at 37
 

o
C for 10 min. The reaction was stopped by adding glycine to a final concentration of 

0.125 M, followed by incubation on ice for 5 min. Cells were collected by scraping with 

PBS and centrifugation at 1,500 x g for 5 min. Cells were suspended in 250 µL SDS 

lysis buffer (50 mM Tris-HCl8.0, 10 mM EDTA, 1 % SDS, 0.1 mM 

phenylmethylsulfonyl fluoride (PMSF), 1 µg/ml each of leupeptin, pepstatin, and 

aprotinin) and incubated on ice for 10 min. Sonication was performed using a Branson 

Sonifier 250 with a microtip at output of 4 with 10 s bursts for 6 times to generate DNA 

fragment sizes of ~200-800 bp. The lysate was then subjected to centrifugation at 

12,000 x g for 10 min. The supernatant was collected and diluted tenfold with dilution 

buffer (0.01 % SDS, 1.1 % Triton-X100, 1.2 mM EDTA, 16.7 mM Tris-HCl8.0, 167 mM 

NaCl). For each immunoprecipitation, 1mL of diluted lysate was precleared by addition 

of 40 µL of blocked protein A-Sepharose beads (50% slurry protein A (Amersham) 

with 300 µg BSA and 2 µg sonicated salmon sperm DNA. Samples were 

immunoprecipitated overnight at 4 
o
C with antibody (3 µg, anti-Myc [SC764; Santa 

Cruz] or 3 µg, anti-p27 Rabbit IgG [SC-528, Santa Cruz]). Immune complexes were 

recovered by adding 60 µL of blocked protein A beads and incubated for 2 h at 4
 o
C. 

The beads were washed twice with low salt wash buffer (20 mM Tris-HCl8.0, 2 mM 

EDTA, 150 mM NaCl, 1 % Triton-X100, and 0.1 % SDS), twice with high-salt wash 

buffer (20 mM Tris-HCl8.0, 2 mM EDTA, 500 mM NaCl, 1 % Triton-X100, and 0.1 % 

SDS), twice with LiCl wash buffer (10 mM Tris-HCl8.0, 1 mM EDTA, 1 % 

deoxycholate, 1 % NP-40 and 0.25 M LiCl) and twice with TE (10 mM Tris-HCl8.0, 1 

mM EDTA). The bound fraction was eluted by incubating the beads in elution buffer (1 

% SDS and 0.1 M sodium bicarbonate) at 65
 o

C for 10 min. The cross-links were 

reversed by incubating the eluante at 65
o
C overnight. Samples were treated with 



proteinase K at 37 
o
C for 1h, phenol-chloroform extracted, and ethanol precipitated. 

Immunoprecipitated DNA was subjected to quantitative real-time PCR using the Roche 

Diagnostics LightCycler instrument and LightCycler FastStart DNA master SYBR 

Green I Mix kit (Roche) according to the manufacturer’s instruction. The primers used 

for PCR amplification were flanking the E-box of the eIF4E, eIF4AI and eIF4GI 

promoter: eIF4E, 
5’

AAAGACTCCACTTCCCAGAAGCCT
3’

and 
’
AAGGCAATACTCACCGGTTCCA

CA
3’

; eIF4AI, 
5’

AACCCAGGTAAAGGAAAGTGGCAG
3’

 and
 

5’
TTTCTCGCTGGTGCGGAAGTGACATA

3’
;eIF4GI,

5’
TGAACTAAAGAACCGCC

AGAGCCT
3’

 and 
5’

GCACAGACGTAGTCCACAACCATT
3’

; -actin, 
5’

TCACTATTGGCAACGAGCGGT
3’

 and 
5’

TGTCAGCAATGCCTGGGTACA
3’

. All 

the final PCR products were fractionated on an agrose gel to confirm molecular sizes of 

the specific target fragments. 

 

B cell purification and primers for real time RT-PCR. Total splenocytes were 

isolated by crushing freshly isolated spleens between the frosted ends of glass 

microscope slides (Fisher Scientific) in the presence of PBS. The resulting cells (~10 

million cells) were incubated with 2 µg purified rat anti-mouse CD90 (Thy1.2) 

(Cedarlane) in Cytotoxicity media (RPMI 1640 supplemented with 25 mM HEPESpH 

and 0.3% FBS) for 1 hr at 4
 o

C rotating end-over-end. After brief centrifugation, the 

cells were incubated in 1:20 Low-Tox-M rabbit complement (Cedarlane) in Cytoxicity 

media for 1 hr at 37
 o

C. Live cells were enriched by separation over Ficoll Plaque 

(Amersham). Splenic B cells were 95% pure as determined by flow cytometry. The 

primer sets used to detect eIF4E, eIF4AI and eIF4GI mRNA levels by real time 

RT-PCR were are follows:  

eIF4E,
5
TGCCTGGCTGTGACTACTCACTTT

3’
and 

’
GTCTCTGCTGCTTGTTCAG

TGTGA
3’

; eIF4AI, 
5’

TTCTGCCATGCACGGAGATATGGA
3’ 

and 
5’

TCTGGCCAACAGGTCAGTGGTAAT
3’

;eIF4GI, 
’
AGACCCATGGGCAAAGCTA

CTTCT
3’

 and 
5’

CAGCCACAAATGAGCCAACGTCTT
3’

.  

 

Short hairpin RNA (shRNA)-mediated eIF4E knockdown. A template was chosen 

using the algorithm described at http://www.cshl.edu/public/SCIENCE/hannon.html. 

The template with the sequence: 
5’

TGCTGTTGACAGTGAGCG-CGTTGTTAATGTTAGAGCTAAATAGTGAAGCC

ACAGATGTATTTAGCTCTAACATTAACAACA-TGCCTACTGCCTCGGA
3’

 was 

amplified by PCR using miR30 5’ and 3’ primers containing restriction sites for XhoI 

and EcoRI, respectively (1). The PCR product was cloned into the LMS retrovirus 

vector, to generate LMS-eIF4E shRNA. 

http://www.cshl.edu/public/SCIENCE/hannon.html


 

Supplementary Data Figure Legends 

Supplementary Figure S1. Northern blot analysis of RNA from pBabe-MycER cells 

treated with vehicle (lanes 1 and 4) or 250 nM 4-OHT (lanes 2 and 3) and/or 

cycloheximide (CHX) (lanes 3 and 4). The nature of the probes used is indicated to the 

left. 

 

Supplementary Figure S2. Increased expression of eIF4AI and eIF4GI parallel 

increased c-Myc expression in NIH3T3 cells stimulated by serum or PDGF. The 

growth of NIH3T3 cells was arrested by incubation in 0.5 % FBS for 3 days. The cells 

were subsequently stimulated by the addition of medium containing either 10 % FBS 

(lanes 2-5) or PDGF (lanes 6-10) at 50 ng/ml for the indicated time period. Total 

cellular RNA was extracted and RNA blots were probed with the gene probes indicated 

to the left. 

 

Supplementary Figure S3. D own-regulation of eIF4AI and eIF4GI promoters by a 

dominant-negative mutant of c-Myc. The eIF4AI and eIF4GI reporter constructs were 

transiently transfected into NIH3T3 cells with pcDNA3-RL, together with plasmids 

expressing c-Myc (grey bars) or c-Myc/Br (black bars). Cells were harvested and 

assayed for firefly (FL) and Renilla (RL) activities. FL activities were expressed 

relative to pBabePuro expression vector. Results are presented as average of FL/RL 

ratio ± error of mean from three independent experiments in duplicate (n=6)  

 

Supplementary Figure S4. Ectopic c-Myc expression stimulates general protein 

synthesis. Protein synthesis was measured by incorporation of [
35

S]methionine into 

total cellular protein. Cells were cultured for 15 min in methionine-free medium, 

followed by 15 min in [
35

S]methionine-containing medium, washed and lysed in RIPA 

buffer. Proteins were TCA precipitated and the amount of incorporated radioactivity 

quantitated by scintillation counting. Values were normalized with respect to total 

protein levels as determined by Bradford assay. Error bars denote standard error for 

triplicate samples from two independent experiments. 

 

Supplementary Figure S5. B cells were purified from spleens of C57Bl/6 and 

Eμ-Myc mice as described in the Materials and Methods. RNA was isolated and 

analyzed by qRT-PCR for expression of the genes shown below the graph. The mRNA 

expression is normalized to -actin and the value is the average obtained from two 

mice. 



 

Supplementary Figure S6. Polysome profiles obtained from Tsc2
+/-

E -myc 

lymphomas prior and subsequent to treatment with 20 nM rapamycin for 2 hours. 

 

Supplementary Figure S7.  c-Myc expression is sensitive to hippursitanol in 

Tsc2
-/+

E -myc tumors. Tsc2
-/+

E -myc lymphomas were treated with 0.2 µM 

hippuristanol at the indicated time points and cell extracts were subjected to Western 

blotting using anti-Myc antibody. 

 

Supplementary Figure S8. Down-regulation of eIF4F subunits upon differentiation of 

human promyelocytic leukemia HL-60 cells. Exponentially growing HL-60 cells were 

treated with 50 nM 12-O-tetradecanoylphorbol-13-acetate (TPA) (Sigma) for 24 or 48 

hours. Differentiation was confirmed by the expression of the mature monocytic 

marker, CD11b (Pharmingen). RNA (A) and protein (B) were isolated at the indicated 

time points after exposure to 50 nM TPA and analyzed by Northern blot and Western 

blot, respectively to detect expression levels of eIF4E, eIF4A, eIF4GI, c-Myc and 

-actin.  
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